Cooperation between heparin-binding EGF-like growth factor and interleukin-6 in promoting the growth of human myeloma cells.
Interleukin-6 (IL-6) is a major survival and proliferation factor of human malignant plasma cells and IL-6 dependent myeloma cell lines can be obtained from patients with terminal disease. We show here that mutated diphtheria toxin, a specific inhibitor of heparin-binding epidermal growth factor-like growth factor (HB-EGF), blocked the IL-6-induced growth of two myeloma cell lines (XG-1 and XG-14) and did not significantly affect that of two other cell lines (XG-6 and XG-13). The IL-6 mediated growth of myeloma cells was also inhibited by antibodies to ErbB1, a receptor for HB-EGF. The XG-1 and XG-14 cell lines that are sensitive to HB-EGF inhibitors overexpressed HB-EGF and EGF receptor (ErbB1) genes. They also overexpressed CD9, a tetraspanin that binds to the heparin-binding domain of HB-EGF and is critical for promoting ErbB1 activation by HB-EGF. The XG-6 and XG-13 myeloma cells that were not significantly sensitive to HB-EGF antagonists, poorly expressed HB-EGF, ErbB1 and CD9 genes or proteins. We demonstrated that recombinant HB-EGF supported the long-term growth of myeloma cells, as did IL-6. The myeloma cell growth factor activity of HB-EGF was completely inhited by antibodies to ErbB1, but also by antibodies to gp130 IL-6 transducer or to IL-6. These data indicate that in the XG-1 and XG-14 IL-6-dependent myeloma cell lines, the CD9/HB-EGF/erbB1 and the IL-6/IL-6R/gp130 pathways cooperate synergistically to trigger myeloma cell growth. They suggest that inhibitors of the EGF receptor or HB-EGF may be useful for inducing myeloma cell apoptosis in patients with multiple myeloma.